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How Can GIS Help?

MnRAM questions can be
answered multiple ways

| |

GIS Alone GIS & Field Work Field Work Alone




How Can GIS Help?

* GIS data can be used in a more cursory
fashion
> Quick snapshot
> Perhaps less precise

* For users with more GIS experience,
more in depth analysis can be performed
> More precise answers

> Takes more effort and knowledge



DNR Data Deli

MnDNR Data Deli

Welcome to the Minnesota Department of Natural Resot
Geographic Information System (GIS). image processing syste}

gs GIS Data Deli, an internet-based spatial data acquisition site that allows users to download raw computer-readable data for use in their
ngr traditional database environment. The site inchuides links to extensive and snmmary level data descriptions (metadata) to support our users.

quick downloads (less than 20Mb)

Current Status: The Deli is on-line. 2009 Wid and Scenic River Aerial Obique CIR Photo Index. | = |

please enter your emadl address

Survey about your Air Photo Needs (Open through Oct 13, 2012)

Take the Survey

Note: Thi st is v q
More data is available via the Downioad Data page.

MnGeo and the Minnesota Department of Natural Resources are heading an effort to make aerial imagery mor®
affordable and accessible in Minnesota. Although there is much imagery available in Minnesota, the state has no
sustainable program in place assuring that new imagery will be collected on a regular basis in the future.

The goal of this effort is to develop a statewide aerial imagery acquisition program that can meet the needs of the
widest possible group of stakeholders.

Your response to this short survey will help us identify the most popular and suitable imagery and
acquisition characteristics. Do you most need natural color or color-infrared imagery? Leaf-off or leaf-on? What
resolution? Let us know!

Prefiminary results will be presented at the Minnesota GIS/LIS Consortium Clonference on October 3, 2012 and a
fill summary of survey results will be provided later this year, inked from the MaGeo website survey page. w " .n ﬂ ﬂ t ﬂ
—_———

Thanks for your time and ongoing support! - The Deli Team (09/19/2012)

If you are looking for LIDAR based elevation data products:
+ Dlease follow this link to the MnGeo First Stop LiDAR Flevation Data web page.
The MnGeo web page provides a complete rundown of all publicly available LIDAR data including those created. managed. and distributed by the DNR.

Can't find the data you are looking for? We've compiled a list of other web sites where vou can find Mi GIS data,

Contents © 1999-2012. Minnesota Department of Natural Resources.

Last sie update: Men Oct 22 08:15:01 CDT 2012

http://deli.dnr.state.mn.us/



DNR Data Deli

Search Options

© by arealpoin;
® e

¥ | Thematic Classes
AllClasses [=]
Available Layers

Kk Digial R phic - Colars Removed
igtal Raster Graphic - Colars Remaved
and Scenic River Aerial Obiique CIR Photo Index

Step-By-Step Instructions

See a gray screen above? Plea llow these instructions to confirm your browser's configuration. The deli is best viewed with Internet Explorer 6.x+ or Mozilla Firefox 1.x+.

Thematic Classes
All Classes =

Available Layers

1995-1996 Landsat TM False Color Composie
1:100k Digital Fasker Graphic - Collars Removed
1:24k Digital Fasier Graphic - Collars Remowved
1:250k Digital Fasker Graphic - Collars Removed

LT

2009 Wik and Scenic River Aerial Oblique CIR Photo Index

l Contents @ 1999-2012. Minnesota Department of Natural Resources

Lastsfie update: Mon Oct 22 06:15:01 COT 2012

http://deli.dnr.state.mn.us/



DNR Data Deli

m

- County Seats
- DNR Division of Enforcement 8fficer Patrol Areas
- DNR Division of Fisheries Admifigtrative Areas
- DNR Division of Forestry AdminisNative Areas - Current
- DNR Division of Waters Administralye Areas
- DNR Division of Wildlife Administrati
- DNR Regions
- Geographic Names
- Minnesota County Boundaries
- Minnesota County Boundaries - lines
nnesota Deer Permit Areas
nnesota Moose Zones 2007
- Minnesota State Boundary
- Minnesota Turkey Permit Areas 2009 - Spring
- Minnesota Walk-In Access Sites
- Minnesota Wild and Scenic River Districts
- Mississippi River Critical Area Boundary
- Mississippi River Critical Area Boundary and Districts
- Municipal Boundaries
- National Forest Boundaries
- National Wildlife Refuges
- Native American Treaty Boundaries in Minnesota
- Populated Places
- Reinvest in Minnesota (RIM) Master Conservation Easements
- Scientific and Natural Area Boundaries
- State Forest Boundaries
- State Park Statutory Boundaries
- State Wildlife Management Area Boundaries - Publicly Accessible

Data Catalog contains metadata for all layers
- USFWS Waterfowl Production Areas Fee\nt;;eﬁs:)tns . .
S ot S e available through the DNR Data Deli

Climate

- M Temperature Average (1961-1990) - Line
- MM Temperature Average (1961-1990) - Polygon

Control

- US National Grid - Minnesota 1000 meter Tile

- USGS 1:100000 (1 by 1/2 Degree) Quadrangle Index

- USGS 1:12000 (Quarter 7 1/2 Minute) Quadrangle Index
- USGS 1:24000 (7 1/2 Minute) Quadrangle Index

- USGS 1250000 (2 by 1 Degree) Quadrangle Index

- USGS 1:62500 (15 Minute) Quadrangle Index

Environmental Quality

- Central Region Green Infrastructure

- Central Region Regionally Ecological Significant Areas

- Invasive Species - Aquatic Observations

- Invasive Species - Terrestrial Observations

- Metro Conservation Corridors

- Regional Ecological Corridors - MLCCS derived 2008

- Regionally Significant Ecological Areas - MLCCS derived 2006 2
—— — — — =

http://deli.dnr.state.mn.us/



Special Features

(Issued 9/15/10)
FUNCTIONAL ASSESSMENT - Special Features

Is the wetland part of, or directly adjacent to, an area of special natural resource interest?

Check those that apply:

a. ___ Designated trout streams or trout lakes (For Minnesota, see MnDNR Commissioners Order
2450 Part 6262.0400 subparts 3 and 5) (if ves, Fish Habitat Rating is Exceptional).

b. ___ Calcareous fen (Special Status— For Minnesota, see MN Rule Chapter 7050) (if ves,
Vegetative Diversity/Integrity functional rating is Exceptional). Consult DNR for
regulatory purposes.

c. ___ DNR designated scientific and natural area (if yes, then Aesthetics/Recreation/Education/
Cultural functional rating is Exceptional).

d. ___ Rare natural community. Defined as: a wetland native plant community having a state

element rank of S1, S2, or S3' that is mapped or determined to be eligible for mapping in
the Natural Heritage Information System (NHIS) maintained by the Minnesota Department
of Natural Resources OR a wetland native plant community contained within an area
mapped or determined to be eligible for mapping in the NHIS as a Site of Outstanding or
High Biological Diversity.® If present, then the ratings for Vegetative Diversity/Integrity
and Wildlife Habitat are Exceptional (see MnRAM question 5). For Minnesota, refer to
Minn. Rule Ch. 8420.0548, Subp. 3. This answer automatically makes the answer to #5 =

“Yes:k

e. ____ High priority wetland, environmentally sensitive area or environmental corridor identified
in a local water management plan.

f. ____ Public park, forest, trail or recreation area.

g. __ State or Federal fish and wildlife refuges and fish and wildlife management areas, and
water fowl protection areas (if ves, then Wildlife and/or Fish Habitat functional rating is
Exceptional).

h. ___ Archeological or historic site as designated by the State Historic Preservation Office (if yes,

then Aesthetics/Recreation/Education/Cultural functional rating is Exceptional).

i Plant cnerisc: naturally nrcurring  nercictont nannlatinne that are-




Special Features

* Designated trout streams or trout lakes

Thematic Classes

Hydrography |E|

Thematic Classes

Hydrography |Z|

Available Layers Available Layers

Major River Cenierline Traces in Minnesota
Migratory Walkeriowl Feeding and Resing Areas

e S

Masional Wedands Inveniory Lines
Nasional Wedands Inveniory Poinis

* DNR designated scientific and natural

area

- Shallow Lakes Idendiied by DNR Wiz
Sreams with Strahler Stream Order

Trout Siream Special Regulasons
Trout Siream Winker Regulaions

Thematic Classes

Administradve Features E|

Available Layers

Populaied Places -
Feinvestin Minnezota (FIM) Masier Conservalon Easemenis
Sigie Forest Boundaries l
Stale Park Siatutory Boundaries

1 |[m|

E Trout Lake Designaiion

-



Special Features

 Public park, forest, trail or recreation

Thematic Classes

Adminisiraive Fealures |Z|

Available Layers

Scendic and Mawral Area Boundaries -

Siae Forest Boundanes

Siale Park Statuiory Boundaries

State Wikdiie Management Area Boundaries - Publicly Accessible El

|USFWS Wateriowd Produciion Areas (Fee Inkeresl) il

Thematic Classes

Adminisiraive Features |Z|

Available Layers

Reinvestin Minnesota (RIM) Masier Conservaion Easemens -
Sciendic and Mawral Area Boundanes

Siale Forest Boundaries E

State Park Staiuiory Boundaries 1=
| Siate Wikdie Management Area Boundaries - Publicly Accessible = |

Thematic Classes

Faciiies -

Available Layers

DMNR Sie Locadons

Hunizr Walking Trais

Minnesota Snowmobile Trails
Minnesoia St Park Tralks and Roads
Minnesoia S Trals hi

[m] »

Thematic Classes

Adminisiradve Fealures |Z|

Available Layers

'Mmmippi River Criical Area Boundary and Districis ]

Municipal Boundaries

Nafional Forest Boundaries B

Masional Wikdliie Refuges

| Maiive American Treaty Boundaries in Minnesoia il

area.



Special Features

 State or Federal fish and wildlife refuges and fish and
wildlife management areas, and water fowl
protection areas

Thematic Classes Thematic Classes

Adminisraive Feaures E| Administrafive Features E|

Available Layers Available Layers

State Wikdlii= Management Area Boundaries - Publicly Accessible -«
USFWS Wakeriow] Produciion Areas (Fee Inierasi)

Watershed Management Districts and Organizafions
Wildliie Private Lands Spedialist Support Areas

o 0 0
vEILK] =ik

Siaie Forest Boundaries *
State Park Stauiory Boundaries

Sigle Wildiie Management Area Boundaries - Publicly Accessible
USFWS Wateriowl Production Areas (Fee Inierest)

Watershed Management Districts and Organizasions

1 [m]
+ [m]

Thematic Classes Thematic Classes
Administrative Feaures =] Administraive Feaures =]
Available Layers Available Layers
Municipal Boundaries - State Park Statutory Boundaries -
Wasional Forest Boundaries Siake Wikdlie Management Area Boundaries - Publicly Accessible
Nafonal WidieReioges | USFWS Wakorow Producton Arezs (Fee Inres) i
Nalive American Trealy Boundaries in Minnesoia M Watershed Management Districs and Organizaions El

Populaied Flaces <7 Wikliiee Privaie Lands Specialist Supporn Areas



Special Features

* Floodplain area identified in a zoning
ordinance or map

Thematic Classes

Hydrography E

Available Layers

FEMA DFIRM 5i3dcn Stan

FEMA DFIRM Study Inio

FEMAQ3Floodways |
Fizherigs Reclamalon Evenis

Lake Basin Feich and Maximum Length/\Width

| »

|




Special Features

e Example — Notice
wetlands that are
within or adjacent to
a Wildlife
Management Area,
and/or a FEMA
identified floodplain

Wildlife Management Areas
100 Year Floodplain
500 Year Floodplain

-~ £




Wetlands Data

* Best available statewide wetlands data
> National Wetlands Inventory (NWI)
° Analysis performed from 1991 — 1994

* Obviously, field scale wetland polygon
data should be used where possible
° Local wetland delineations

* Some questions may be answered without
wetland data

> Depends on level of GIS experience



Wetlands Data

~* DNR Data Deli:

Thematic Classes

Hydrography b

Available Layers

Nadonal Wedands Inveniory Lines »
Nagonal Wedands Inveniory Poinis

5
PLS Seclions with Designated Trout Streams

Public Waiers Inveniory (PWI1) Basin Delinealions B




NWI Update

s Effortby e

Department of Natural Resources events | a-z list |

D N R d Recreation | Destinations | Mature | Education /safety | Licenses f permits / regs.
an o

Home > Ecological and Water Resources (Eco) » Envir > Wetlands Review and Conservation >
D sHARe EwE=,,
Wetlands

Pa rtners to oy National We

tland Inventory Update

e e
Status and trends ' et

update the

publications

N W I Project overview

The update of the Mational Wetland Inventory {NwWI) for Minnesota is being
conducted by a multi-agency collaborative coordinated by the Minnesota
. Department of Matural Resources, The original NWI for Minnesota was created
o Estl rT] ated through a U.5, Fish and wildiife program and was based on aerial photographs
that primarily date from 1979 to 1984, The NWI data are used at all levels of
government, as well as by private industry and non-profit organizations for

variety of uses incuding wetland regulation and management, land use
planning, environmental impact assessment, and natural resource inventories,

L]
Co I I l I etl O n The MW is the only spatially comprehensive wetland inventory for Minnesota,
but it is now considerably out-of-date.
Updating the NWI was one of three key recommendations from an interagency
task force that developed the Comprehensive Wetland Assessment Mapping
y and Monitoring Strategy (CWAMMS). With recent funding from Minnesota's

Environmental Trust Fund, this project is now underway.

—— = — — a——  EE—— S L i 1

http://www.dnr.state.mn.us/eco/wetlands/nwi_proj.html



NWI Update Status

East-Central MN NWI Update Status

Back To East-Central MN NWI Update Site

@, @ w ,.ﬁ ?0 ‘bsumm @® Topo olmﬁz"

4 Update Status

4 MN Counties

M
[
L]

4 Status

- Final
- Draft
- In Progress
D Not Started

4 USA States

4 Canada Provinces

http://gis.ducks.org/MNNWI/



Buffering Wetland Data

* Create a 500 foot buffer of wetland data, using
ArcGIS “Buffer” tool, for subsequent anaylysis

ArcToolbox

1 x

Bl ArcToolbox
@ 3D Analyst Tools
=83 Analysis Tools

; %3 Extract

Z Multiple Ring Buffer
'{\\‘ Mear

L s, Point Distance

[3--& Statistics
w-E8 Cartography Tools

ﬂ Buffer

[E=N | Eon =5

Input Features

| MWI - Circular 33 Classification - Polygons selection
Output Feature Class

C:\Users'aspence\Documents arcGIS\Default. gdb\Wetand_Buffer
Distance [value or field]

cf®

Distance [value or
field]

The distance around the
input features in which

H @ Linear urit bgf‘fer Zones are create_-d.
%! O‘."EI’|E|‘_',." Dlstgnces can be provided
: L. as either a value
B%ﬁ Proximity © Field Centimeters E|| representing a linear
L m g:gm:lhgégrees distance or as a numeric
H W Side Type (optional) Feet field from the input features
; '{Q. Create Thiessen Polygons OUTSIDE_ONLY Inches that contains the linear
S A Kilometer distances to buffer each
%, Generate Mear Table :ﬁ:rs feature.

If the Distance linear units
are not specified or are
entered as Unknown, the
linear unit of the input
features’ spatial reference
is used.

OK

] [ Cancel

] [Environmenis...] [ <‘Hide Help ]

[

Tool Help

Choose “Outside_Only” for
Side Type (polygon data)

Select “Feet’” for units




Buffer Example

Flle Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help ]
Dpda BB x (9> (d- EFEE B P x? i Editor| 2 N[
HORORG N TSR | S B, 4k T @ . Georeferencing - | Layer:
Table Of Contents

- Il

L1- 3| NN dh A 9 & | E
ILCD 2006 - Land Cover Mo R =]

|

88 O
&
£ = layers g
Cl —i
= =]
= B NWI- Circular 39 Classification - Polygo o
= g
& [ NWI- Circular 39 Classification - Polygo Ed

]
= O wetland_buffer

]
= O DNR Minor Watershed
o
) DNR Watershed Suite
[ MCBS Native Plant Communities
O Minnesota Land Cover Classification (M|
= 1 DNR Level 07 - Minors

= O NWI- Circular 39 Classification - Polygo!
=
O County Boundaries
5 @ dem0lhs
Value
High': 254

Low:0

= O hillshade
Value
High': 254

Low:0

= O FLACC
Value
High : 5954

Low:0
= O flow_accum
Value
High : 2075873
Low:0
[ NLCD 2006 - Imperviousness

[ NLCD 2006 - Land Cover
© Basemap

< I »

| B Resutts | @ ArcToolbox | B Table Of Conte... | f@@ | & n
 Drawing~ K () - A -7 [0) Al f SANEEBE ¥ [60% Sl Rl

| Labeling~ 43y 44 B o <h ok ||Fast )

361786.479 4951255.014 Meters
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Soils Data

e Visit the NRCS Soil Data Mart;

@)

* Select the state and survey area
of interest

e Download both tabular and
spatial data


http://soildatamart.nrcs.usda.gov/

Soils Data

United States Department of Agriculture
0 N RC Natural Resources MNO33 - Cottonwood County, Minnesota
&~ Conservation Service Minnesota i

Blease sslact the class of dats you wish to downlosd: ( Survey Arss Version 11, Tsbulsr Varsian 10, Satisl Version

Tabular and Spatial Datz Spatial Data Only Template Database Only

Please select a coordinate system: Reset Default

sbular Data Only

Please select 2 spatial format:

\ArcView Shapefile |Z| | UTM Zone 15, Northern Hemisphere (MAD 83) |Z|
Slease selact  tamplae datsbass (ptional):
State MS Access Version Template DB Name Size ol
us Access 2002 seildb_US_2002 1.7M
C ] us Access 2002 soildb_UsS_2002 1.7M
N us Access 2000 seildb_US_z000 1.eM
I us Access 2002 a3.2 soildb_NPS_2002 2.4M =
] AK Access 2002 32,15 soildb_AK_2002 2.5M
1 CA Access 2002 33.2 soildb_CA_Z2003 1.8M
1 CA Access 2000 33.2 soildb_ca_2000 1.8M
| CcA Access 2002 321 soildb_CA_2002 1.8M
| cT Access 2002 32.1 soildb_CT_2002 1.8M
C ] o] Access 2002 31 s0ildb_DC_2002 1.7M
N GA Access 2002 3z soildb_GA_2002 L.8M
S st selbeazenz L weM
GA Access 57 31 soildh_GA_57 1.3M
1 jie Access 2002 334 soildb_ID_2003 1.9M
1 jie Access 2000 334 soildb_ID_2000 2.3M
1 IN Access 2002 33 soildb_IN_2002 1.7M
| N Access 2000 33 soildb_IN_2000 1.7M
C ] IN Access 97 23 soiléb_IN_37 1.4M
N IN Access 2002 3z seildb_IN_200Z 1L.7M
: 1A Access 2002 321 soildb_L&_2002 1.8M il
18 a nn s ildh 14 3007 s am
‘Custom Access Template Version 21 for Georgia. Several reports not applicable to Georgiz have been disabled in the template report list. Reports with (GA) following the
report name have been locally customized for usa in Georgia.

Blzase enter your =-mail address:

If the e-mail account entered above is protected by spam blocking software, you will need ta authorize e-mail from SeilDataMart@nres.usda.gov in arder to receive e-mail notification ance your request has been processed.

Subeit Request
Select Suney Area View Metadata Generate Reports

& Back to Top FOIA | Information Quality | Accessibility Statement | Privacy Policy | Non-Discrimination Statemant
White House | USA.gov | USDA | NRCS | NRCS Soils | Disclaimer | Contact Us

http://soildatamart.nrcs.usda.gov/



Soils Data
* MNRAM question #19

> Describe the predominant upland
soils within the wetland’s immediate
drainage area that affect the
overland flow characteristics to the
wetland

> Evaluate soils within the 500 foot

wetland buffer and determine
dominant hydrologic soil group



Soils Data

e The SSURGO database table named
“muaggatt” contains a column named
“hydgrpdcd”

e This describes the soil map unit’s

hydrologic group which is used to
answer this MnRAM question

* Join this table to downloaded GIS
spatial data to analyze upland soils



o

Soils Data

Wetland Buffer

Hydrologic Group




Soils Data

* MNRAM question #28

o Describe the soils within the
wetland

> Evaluate the SSURGO soils within
the wetland boundary to determine
if the majority of the soils are
mineral (recharge) or organic
(discharge)



Soils Data

* MNRAM question #30

o Indicate conditions that best fit the
wetland based on wetland size and the
hydrologic properties of the soils
within 500 feet of the wetland

o Similar to question #19, use a 500 foot
wetland buffer to determine if the
majority of surrounding soils, for
wetlands less than 200 acres, are
within hydrologic group A or B



Soils Data

* MNRAM question #60

o Indicate conditions that best fit the
wetland based on wetland size and
the hydrologic properties of the
upland soils within 500 feet of the
wetland



Soils Data

e MNRAM question #60

> Again, similar to question #I9

* Recharge = Wetland is <200 acres and
surrounding soils (within 500 feet) are
primarily in the C or D hydrologic groups.

* Discharge = Wetland is >200 acres in size
or wetland is <200 acres and the
surrounding soils (within 500 feet) are
primarily in the A or B hydrologic groups.



Soils Data

Measure Tool
Q acadery.rmxd - Archap - Srclnfo
File Edit ‘iew Bookmarks Insert  Selection  Geoprocessing Customize  Windows "' 'h'
O S 2 & | 1:24.000 T Latad
MOkl hgd - L
Measure @ keasure =)
N.’_—Ilz."l}{"" N£||Ev|::{'r
T measu i ; ine, o measure a di Distarce 3
Measure A Feature
To measure an area, cick Measure An Area’ then To measure an i Area b Kilormeters
draw a polygon, ,
palyq draw a palygon Hectares
To measure a Feature, click 'Measure & Feature' To measure a feature, dick Measure & Fes Meters
then click a feature, then dlick a feature,
Mres
kAiles
Feasure ] v Acres
~alF]z «| = - Feet
Polygon Feature Yards

Petimeter: 1.261991 Miles
Area: 5906355 Acres




Watershed Data

* DNR Data Deli:

Thematic Classes

Hydrography -

Available Layers

DME Waersheds - DNR Level 02 - HUC 04 -
DNR Wakersheds - DNR Level 04 - HUC 08 - Majors =
DMRE Waersheds - DNR Level 08 - Al Caichmenis

Designaied Wikdiie Lakes o




Watershed Data
* MNRAM question #21

> Describe the proportion of wetlands in the
minor watershed

> Clip wetland (and other appropriate
hydrologic data such as lakes and ponds) to
designated subwatershed

> Derive percent area of water within the
subwatershed

o A visual examination, and educated guess can
be used in lieu of GIS analysis



Watershed Data

Q academy.mxd - ArcMap - Arclnfo | P |
File Edit ‘iew Bookmarks Insert  Selection  Geoprocessing  Custornize  “Windows  Help
Oeds B % |2 o b 1028% BB Paln? ¢ Editore _
BRMQIie@s - T n @ =088 4 [ T @ - | Georeferencing~ | Layer: [NLCD 2005 - Land Cover Q- AE R
Tahle Of Contents = -l
= = Layers §
[=] MW - Circular 39 Classificati
= =
= = [ e
] 5
DR Watershed Suite =
[ MCES Mative Plant Cammur ShﬂpE_ArEﬂ
[ Minnesota Land Cowver Class
= O DHMR Lewel 07 - Minors 5':'2':'45235
O
= O MWW - Circular 39 Classificati
- 167396367
O Courty Boundaries
[ MLCD 2006 - Land Cowver .-1|'|I:|‘1|'| |'|“_|5:u'.l":u:u
=] Basemap
[0 Reference
[0 Boundaries and Places
O Shadx.ad Relief EEIEE -
Terrain
Table o
= - B R
MW - Circular 39 Classification - Polygons selection <
HEW_COW| SYSTEM | SUBSYSTEM | CLASS1 | SUBCLASS1 | CLASS2 | SUBCLASS2 | WREG | SOILM | SPEC_MOD1 | SPEC_MOD2 | CIRC39 | OLD_COW| MHWET Shapekngﬁ Shape_Area \»
» | PEMAG P Ehd ) s} 1 | PEMAG 1 2. rs 02 045235 | ;l
PEMA P Erd A o 1 | PEMAG 1 166813784 167356567
DFERA A A =} | Fha o A A DFERA A A A AN AT ANQ2N N7aTIS !
] n
VN —T— b H 4 1 v H E {0 out of 52 Selected)
@ Results | @ &rcTa., | MW - Circular 39 Classification - Polygons selection
Drawing = K - A~ @] Arial ~10 B 1 U A-»-F- BO0% @ B _  Labeling~ By & i o e ex z
362591822 4953701302 Meters
[ — = — — T M = 00 | f— T =l ——aaill M — 0 — 0 —— B




Watershed Data

Q acadermy.mxd - Archap - Arclnfo
File  Edit ‘View Bookmarks  Insert
Y=g = Bxo
REM Q1 « = [F

Selection  Geoprocessing  Custormize

4 [ 1:10289

A BEIDAS S

Wind ouvs

Help

-] EEE @ T el w? | Editor~

B, +uele.:

Georeferencing = | Layer:| NLCD 2006 - Land Caver

- PR I

Table Of Contents 1 x

g8l
= = Layers
=] MW - Circular 39 Classificati

||
[rinor]
|
DR Watershed Suite
O rACBS Mative Plant Commur
[0 Minnesota Land Cowver Class
[0 DMR Lewel 07 - Minors
]
[ MW - Circular 39 Classificati
||
O County Boundaries
[0 MLCD 2006 - Land Cowver
= Basernap
[ Reference

[0 Boundaries and Places
[ Shaded Relief

]

O0XEHEBE

]

ACRES

16230727

finepes )

|
yaueag §f

Bl&n 4
Terrain = = l
Table B x
ERAE LTS
wvet_area X
0ID | MHWET | Count_MHWET | Sum_Shape_Ar ACRES

4 0 1 a2 209073259154 16530727

| b 4 1w E {0 out of 1 Selected)

@ Results ArcTo... BWT - Circular 38 Classification - Polygons selection | wet_area

Drawing~ K L~ A -] (o) Al 0 B I UA-H 2B B0 @ B o Labeling~ i 4 B o S Gk v
363693,416 4946214562 Meters
[ — = T ) — T M e THT W =l —— il il —aall —aall  ——aal




Watershed Data

mxd - ArcMap - Arclnfo
academy.mxd - ArcMap - Arclnf

Customize

Windows

Help.

B. +:Ie:

Georeferencing ~ | Layer

e of
2006 - Land Cover ~@- AE

NLCD

LA

[E=8 =R S i)

File Edit View Bookmarks Insert Selection Geoprocessing
Opds Bxo & - 148571
SQAMQ@ e« [ OIN O BN

Table Of Contents 2 x

= = layers

= NWI - Circular 39 Classificati

DNR Watershed Suite
O MCES Native Plant Commur
O Minnesota Land Cover Class|
= [ DNR Level 07 - Minors

]

= O NWI- Circular 39 Classificati
[}

@ [ CountyBoundaries

[ NLCD 2006 - Land Cover

O Boundaries and Places
O Shaded Relief
Terrain

@el e«
Table
-1 B

WET_ACRES

316.530727

| shape* | OBJECTID | minors | minor_name | major |

major_name | | acres | o§ miles | prod_year |

Source I

—_—
WET_ACRES

| PCT_WET )

Shape_Leng | Shay rea |
»[Polygon | 1617 | 19079 [CoDitch#33 | 19 | South Fork Crow River & [ 7877 | JJ 2009 | DNR Catchment Dataset | 28867.840683 | 31878576W525 | 516.530727 | 6.56%
' [ T N o~ |
g — R 1 om 5| (0 out of 1 Selected) v
[EResuits | @ ArcTa... [ES Table... | | MWI- Circular 33 Classification - Polygons selection | wet_ares | minor
Drawing - K (7 O~ A~ @) Adal 10 v B I UA-H B ) Sl 60 B Labeling ~ 4B 6% iy &5 “h &x | Fast -
366937771 4954448.208 Meters
T — — T ——al C— T S T m T — W = v m

Horeieo ]

o5 ]




Watershed Data
e MNRAM question #40

> Describe the relative interspersion of various
wetlands in the vicinity of the assessment
wetland

Uses number of wetlands within 0.5 mile of the
assessed wetland



Watershed Data

e MNRAM question #40
e Method |

o Use the measure tool to measure out 0.5
miles from the wetland

e Method 2

> Use the select by location ArcGIS tool to
select all wetlands (from NWI or other
wetland data source) that intersect the buffer



Select By Location

Q acadermy.rmxd - Archlap - Arclnfo

File  Edit  View Bookrmarks  Insert | Selection | Geoprocessing  Custormize  Windows  Help
I B [ % By Select By Attributes.., EI m] % =
&l '&l @'rl Q KA g F@* E] =elect By Location.., @ _ + L
Table Of Contents

Q U '*EL =
= = Layer

= [ “Wetland Buffer

= W MW - Circular 39 Classification - selection Uptions..,

Interactive Selection Method 3

i |



Select By Location

Select By Location [ 7 || ==

"

Select features From one ar more karget layers based on their location in
relation ko the features in the source laver,

Selection method;

[select features From -

Target laver(s):

Assessed Wetland -
Wetland Buffer

MW - Circular 39 Classification - Palvgons
DR 24k River and Stream Centerlines
DR 24K Perennial Stream Centerlines
Renville

DMR Level 07 - Minors

caonkaurs

Wildlife Management Areas

FEMA 33 Floodways

DR W atershed Suite -

m

Oo0OoOooOooxOnO

s

&

[ only show selectable lavers in this list

Source laver:

|°®’.ﬂ«ssessed Wetland ﬂ

Use selecked Features (0 features selected)

Spatial selection method:

Target laver(s) features inkersect the Source laver Feature -

Apply a search distance
0.5 [Miles v]

[ Ok H Apply ][ Close




Land Cover

*» Most recent statewide land cover

data set is the USGS National Land
Cover Database (NLCD)

> 30 Meter data

e Most recent iteration of this data is
from 2006

* Includes a data set for impervious
surfaces only



National Land Cover Database

About Us

ot National Land Cover Database 2006 (NLCD2006)

Data Dewnloads Product Data Downloads
Legend NOTE: NLCDZ001 Version 2.0 products must be used In any comparison of NLCD2001 and NLCDZ006 products.
Statistics
Conterminous United States
Relerences
EI!E_ (1.16k)
Product Description Tha 2006 land cover layer for the conterminous United States for all pixals
Data Downloads -
Legend
(99.5MB)
Statistic Land cover layer containing onty those pixels identified as changed between NLCD2001 Land Cover Version 2.0 and NLCD2006 Land Cover praducts for the conterminous United
States,
References
Product Description - (596M8)
Dota Downleatls an updated circa 2006 percent developed imperviousness estimate Laver for the conterminous United States for 3l picels
Legend
References
hﬂ_ HNLCD2006 Supplementary Layers
Product Dascripticn . i R § .
NLCDZ2001/ 2006 Percent Developed Imperviousness Change (40ms)
Data Dowaloads Contains the difference in percent developed imperaousness poels that changed between NLCDZ001 percent developed imperviousness (version 2.0), and NLCDZ2006 percent
developed imperviousness.
Legend
Statistics

NLCD2006 From - To Change Index (1.256h)
A raster layer identifying & from and to land cowver dass index value label for each pixel in the conterminous United States based on a matrix for all possible land cover dass label
change combinabons.

References NLCD2006 Maximum Potential Spectral Change (51448)
A raster layer containng all pixels sdentified in the raw change detedtion process. Raw change includes areas of biomass increase and biomass decrease. Only a portion of these
pixels were Llbmately selected as real change during ouwr final protocals

NLCD2006 Path/Row Index (20m8)
ne par footprints that indude a Landsat acquisition date and scene identification number for eadh scene pair used in the production of the NLCDOS change analysis
wer madebng process

nttp://www.mrlc.gov/



National Land Cover Database

* NLCD data can be used to help
answer MnRAM questions:

o #14: Describe the dominant land use and
condition of the immediate upland drainage
area of wetland

Question uses Impervious Surface as metric

o #59: Land Use/Runoff

Question uses Impervious Surface as metric



National Land Cover Database

Impervious
Surface




National Land Cover Database

* Clip NLCD data to the 500 foot

wetland buffer
> Use Spatial Analyst “Extract by Mask” tool

> Will show example later

e Summarize impervious surface
percentage within clipped area by
impervious value (percentage)



Minnesota Land Cover Classification
System (MLCCS)

* Also contains classes for percent impervious

e Data is not available statewide

MLCCS Status Map
December 2009




Minnesota Land Cover Classification
System (MLCCS)

Thematic Classes

Land Cover -

Available Layers

GAF Land Cover - Tied FHaster

GAFP Land Cover - Vecior |
Infernasonal Coaliion Land UseflLand Cover

Land Cover - Minnesola Land Cover Classiicalion Sysiem

L andSat-Based Land Use-Land Cover (Rasker) B

Lmj »



Topography
* LiDAR

> More accurate, more processing time

° Suggest using 3 meter DEM to ease
processing

* 30 Meter USGS Digital Elevation Model

° Less accurate, less processing time



LiDAR

e If in the Red River Valley basin

o Use the International Water Institute’s LiDAR
Download Portal

ket

NDSU

..........

http://gis. rrbdln org/lldardownload/



LiDAR

o If in any other portion of the state
> Use the DNR’s LiDAR FTP site

Index of /

Name Size Date Modified
data 10/17/12 9:35:00 AM
documentation 10/23/12 12:28:00 PM
examples 7/10/12 3:34:00 PM

|| LiDAR Data Change Log docx 395KkB 10/19/12 11:05:00 AM

[ lidar xcopv.bat 276 B 10/10/12 2:49:00 PM

W readme_first rif 550kB 6/22/11 11:51:00 AM
tools 7/20/12 2:02:00 PM
training 3/9/12 10:57:00 AM

[ watchme _first. swf 9.3MB 4/6/11 4:03:00 PM

ftp://lidar.dnr.state.mn.us/



LiDAR

* Within the DNR LiDAR FTP site find county
wide, mosaiced data sets in /data/county/

Index of /data/county/

Name Size Date Modified

¥ [parent directory]

0 anoka_tile_index_map pdf 48MB 9/27/12 9-54-00 AM
becker 10/22/12 10:12:00 AM
beltrami 9/17/12 9:05:00 AM
benton 10/16/12 12:47:00 PM
bigstone 10/22/12 10:09:00 AM
blue_earth 8/17/12 2:48:00 PM
brown/ 8/15/12 10:04:00 AM
carlton 7/25/12 3:28:00 PM

O carver_tile index map pdf 3.7TMB 9/27/12 10:01:00 AM
chippewa T/6/12 1142:00 AM
chisago 7/12/12 10:43:00 AM
clay, 9/17/12 9:12:00 AM
clearwater. 9/14/12 4:.02:00 PM
cook 7/9/12 12:50:00 PM
cottonwood 7/6/12 11:42:00 AM

O county_mosaic_readme_first.rif 643 kB 3/21/12 9:15:00 AM
crowwing 8/17/12 2:49:00 PM

0 dakota_tile_index map pdf 6.2MB 9/27/12 9:58:00 AM
dodge 8/23/12 9:41:00 AM

ftp://lidar.dnr.state.mn.us/



LiDAR

* To download individual LiDAR tiles, look in
the folder /data/q250k/

> Note: use the tile index shapefile to identify the
tile(s) you need to download

Index of /data/county/

Name Size Date Modified

t [parent directory]

W] anoka_tile_index_map pdf 48MB 9/27/12 9:54-00 AM
becker 10/22/12 10:12:00 AM
beltrami Q/17/12 9:05:00 AM
benton 10/16/12 12:47:00 PM
bigstone 10/22/12 10:09-00 AM
blue_earth 8/17/12 24800 PM

ftp://lidar.dnr.state.mn.us/



USGS 30m DEM
» USGS Digital Elevation Model

Thematic Classes

Topography -

Available Layers

Meiro Region Elevalion Confours -
Meiro F'egk:-n E-|:-::| Elevaions
\ |
Minnesota Digial Elevaion Model - Tied 93 Mefer Resolulion —
|shaded Relief of Minnesota Elevagion - Black & Whie ey




Topography

* Topography data can be used to answer
MnRAM questions:

o # 26:Adjacent Upland Slope

o # 63: Characterize the topographic
relief surrounding the wetland



Topography




Topography (MNnRAM #26)

e Use ArcGIS Spatial Analyst “Extract by

Mask” tool to clip DEM data to DNR
minor watershed boundary

’% Extract by Mask

[E=N(ECR =1

Input raster

Input raster or

is a raster, NoData cells on

| VALIDAR_County\cottanwood'elevation_data.qdbhdem03 | | feature mask data
Input raster or feature mask data -
| PMR Minar Watershed | e Input mask data defining
Output raster . areas to extract.
C:'\WUsers'aspence\DocumentsWarcGIS\Default. gdb WS _DEM I_"| L.
- This is a raster or feature
dataset.
When the input mask data
the mask will be assigned
MNoData values on the
output raster.
Ok | | Cancel | |Environmen15... | | << Hide Help | | Tool Help

ArcToolbox

] ArcToolbox

+@ 3D Analyst Tools

+@ Analysis Tools

+@ Cartography Tools

: @ Conversion Tools

+@ Data Interoperability Tools
+@ Data Management Tools
+-EJ Editing Tools

+@ Geocoding Tools

+@ Geostatistical Analyst Tools
+@ Linear Referencing Tools
1189 MNDNR Hydro Tools
419 MNDMR Tools V10

+@ Multidimension Tools
+@ Metwaork Analyst Tools
+@ Parcel Fabric Tools

; @ Schematics Tools

; @ Server Tools

-@ Spatial Analyst Tools
+&; Conditional

' &y Density

+1- & Distance

-8 Extraction

-----“-\\ Extract by Attributes
%, Extract by Circle

..... 8 Extract by Mask|
.5, Extract by Points
.5, Extract by Polygon
....-“-\\ Extract by Rectangle
-----“-\\ Extract Multi Values to Points
“-\\ Extract Values to Points
.....“.\\ Sample

-8 Generalization




Topography

» Use the Spatial Analyst “Slope” tool to
calculate slope values for the sub-
watershed st

-8 Conditional
-8 Density
(-8 Distance
_ Sope [SlolEs)| | % becon
L L [j--& Generalization
Input raster OUtpUt [j—-& Groundwater
|V:\LiDAR_County\cottonwood\elevation_data.gdb\demCB ﬂ measurement []..& Hydrology
Cutput raster [optionaI] []—-& Interpolation
Wﬁpehultgdb\slope []..& Local
Y Output measurement {optional) Determines the []--& Map Algebra
< PEGREE] \ lv] measurement units - Math
\ DEGREE (degrees or percentages) of - Multivariate
PERCENT RISE the output slope data. EJ--&: Neighborhood
[j—-& Overlay
. DEGREE — The []—-& Raster Creation
inclination of slope & Reclass
will be calculated in &~ .
degrees. []--& Solar Radiation
« PERCENT_RISE — -8 Surface
Choose PERCENT_RISE Keyword 0 output 0 Aspect
- the percent rise, -.#%5, Contour
also referred to as %%, Contour List
the percent slope. -----"f~§ Contour with Barriers
-----'r\% Curvature
-, CutFill
- #5, Hillshade
-----"\% Observer Points
-
OK ] ’ Cancel ] ’Environments... ] ’ << Hide Help ] [ Tool Help =Y >lope
- #5 Viewshed
[j—-&; Zonal




Terrain Analysis

e U of MN Water Resources Center LiDAR
training materials

* For more detailed instruction on beginner
to advanced terrain analysis techniques

» Can download all lectures and class
exercises for recently conducted LiDAR
training sessions



Terrain Analysis

Campuses :  Twin Cities Crookston Duluth  Morris Rochester  Other Locations

M UNIVERSITY OF MINNESOTA

Driven to Discover™

Home
About Us

Faculty & Staff

Research & Public
Engagement
Training &
Professional
Development

Water Resources
Science Graduate

Program

News & Events
Publications
Water Links
Contact Us

Home * Research & Public Engagement > Agricultural Impacts on Water Quality > Minnesota Conservation
Professional Training » Conservation Applications of LIDAR > LiDAR Training Materials

http://

é.Make a gift

Water Resources Center
UNIVERSITY OF MINNESOTA
Driven to Discover-

The Water Resources
Center is affiliated
with the College of
Food, Agricultural and
MNatural Resource
Sciences and
University of
Minnesota Extension.

LiDAR Training Materials

These training resources were developed as part of the "Conservation
Applications of LiDAR" project - a series of hands-on workshops designed to
help Minnesota GIS specialists effectively use LiDAR-derived data to address
natural resource issues.

Basics of Using LIDAR Data

Lecture s of Using LiDAR Entire Lecture (4MB pdf]
slides
(download)
Lecture Lecture 1: Raster Dats and DEMs
slides Lecture 2: About LIDAR Data, Error and Accuracy
{online Lecture 3a: Applications of LIDAR Data, Software
viewer) Lecture 3b: Representati of LiDAR Data, MN Data Delivery
Lecturs 3ct Examples of Visualizations of LIDAR Dats
Exercises Raster Processing, MN LIDAR Data, Visualization and Management {2MB pdf)

Terrain Analysis

Lecture Terrain Analysis (ZMB pdfl

slides

Exercises DEM Pre-processing, Calculating Terrain Attributes, Interpreting Terrain Attributes
(1MB pdf}

Exercise Terrain anal video demonstrations

videos

Hydrologic Applications

Lecture Hydrologic Applications (SMB pdf

Slides

Exercises DEM Display (2MB pdf]
DEM Hydrolagic Conditioning (1MB pdf)

Arc-GIS Instructions for installing TPI toolbar for ArcGIS (1MB pdf)

wrc.umn.edu/randpe/agandwq/tsp/lidar/



Hydrography

e DNR 24k Stream and Lake Data

Thematic Classes

Hydrography |Z|

Available Layers

DME 100K Wetands
DHE 244 Lakes
DR 24K Streams

o]

DR Wistersheds - DME Lewel &1 - HUC 02
DR Wiatershedds - DNE Lewel 02 - HUC 04 57

Thematic Classes

Hydrograptey |E|

Available Layers

DR 100K Streams
DME 100k wietands
DHR 24K Lakes

o]

DMR 24K Streams
DR ifatersheds - DME Lewel 01 - HLIC 02 -




Hydrography

 MhnRAM Question #27: Describe the
proximity of the first recreational lake,
recreational watercourse, spawning area or
significant fishery, or water supply source
down-gradient of the wetland:

e A = |solated wetlands or wetland with one or
more resource within 0.5 mile downstream via
any form of channel, pipe.

e B = One or more resource within 0.5 to 2 miles
downstream.

e C = No significant resources are located within 2
miles downstream.



rography

Mleasure

./:I+|Ev|){v

Line measurement (Planar)
Segment: 0.454357 Miles
Length: 0.454387 Miles




Much More...

 This presentation provides a baseline of
information

o Better GIS skills = More MnRAM
assistance

* Seek ArcGilS training
> Mn DNR

> Rowekamp Associates Inc.
> ESRI



